The presence of Eualus pusiolus (Krøyer, 1841) in the northeastern Pacific is confirmed, and a new species that has often been confused with E. pusiolus is described and illustrated. Eualus butleri, n. sp., is found inside hexactinellid sponges and is distinguished by an elongated basal article of the antennular peduncle that exceeds the stylocerite, slender pereopods, and pronounced sexual dimorphism, with males larger than females and bearing enlarged third maxillipeds. A key to all known northeastern Pacific species of Eualus is included.
Caridean shrimps of the genus Eualus are found primarily in the northern hemisphere, and are generally small species that occur from moderate to abyssal depths (Butler, 1980) . One member of the genus, E. pusiolus (Krøyer, 1841), has a very broad distribution; it is one of the most abundant shrimps in northern Europe and ranges as far south as the English Channel (Udekem d' Acoz and Wirtz, 2002) , but is also reported from the western Atlantic (Leim, 1921; Williams, 1984; Squires, 1990) , the North Pacific and Bering Sea (Rathbun, 1904; Butler, 1980) , and from the Okhotsk Sea to the Sea of Japan (Komai and Yakovlev, 2000) .
Examination of specimens identified as E. pusiolus from the Pacific has revealed two distinct forms: a relatively stout, free-living form that closely matches descriptions of E. pusiolus from the Atlantic, and a more slender form found in association with hexactinellid sponges. The slender form is described herein as a new species, and evidence is presented to confirm the presence of E. pusiolus in the northeastern Pacific.
Eualus butleri, new species
Figs. 1, 2
Eualus pusiolus. -Butler, 1980: 195 Description.-Integument thin, smooth. Rostrum short, slightly descending, 0.23-0.45 carapace length, reaching but usually not exceeding cornea and not exceeding basal article of antennular peduncle (Fig. 1 ). Carapace and rostrum with 2-5 (usually 4) dorsal teeth, posterior two on carapace; 0-1 (rarely 2) subterminal ventral teeth. Carapace with suborbital lobe rounded; antennal spine well developed; pterygostomian spine small but distinct. Abdominal somites smooth; pleuron of second somite rounded in females, slightly concave in males; pleura of fourth and fifth abdominal somites with posteroventral angle sharply produced. Sixth somite 1.6-1.8 times longer than fifth middorsally. Telson with 3-5 pairs of dorsolateral spines and 3 pairs of terminal spines, lateral pair similar to dorsolateral series.
Eye with cornea pigmented, round, shorter than stalk.
Basal article of antennular peduncle with strong distal, dorsolateral spine and strong subdistal, ventromesial spine; stylocerite 0.5-0.7 length of basal article, exclusive of dorsolateral spine ( Fig. 2A) . Second article 0.32-0.42 times length of basal article, with strong distal, dorsolateral spine. Third article 0.16-0.2 times length of basal article, with dorsal spine. Dorsolateral flagella with 10-12 thickened segments, distal portion slender, with 7-8 segments. Ventromesial flagella subequal in length, slender, with 20-25 segments.
Basicerite of antenna with rounded dorsal lobe and strong distal, ventrolateral spine; carpocerite reaching or exceeding middle of second article of antennular peduncle. Antennal scale 2.9-3.3 times as long as wide and exceeding antennular peduncle by only one-fifth its length; lateral margin slightly concave with spine exceeded by the lamina.
Mandible with 2-segmented palp and slender incisor bearing series of 6 subequal, distal teeth and a seventh larger, terminal tooth.
First maxilla palp slightly bilobed and bearing 2 setae, inner much longer and thicker than outer. Proximal endite slender, tipped with several long, stout spines; distal endite broad, suboval, with setae and short spines along mesial margin.
Second maxilla palp tipped by one long, stout seta and one short, slender seta. Basal endite bilobed, densely setose; coxal endite truncate with long setae. Anterior lobe of scaphognathite narrow, subrectangular, anterior and mesial margins with long setae; lateral margin with short setae; posterior margin rounded, with long setae.
First maxilliped with distal segment tipped with long setae. Basal endite densely setose on mesial margin. Exopod large, tipped with long slender setae; proximal lobe with long, stout, plumose setae. Epipod with large proximal and small distal lobe. Second maxilliped with long, stout setae on mesial margin. Exopod well developed, tipped with long, slender setae. Epipod with small distal podobranch divided into 5-6 lobes.
Third maxilliped long, stout; ultimate article extremely setose and extending 0.5 of its length beyond end of antennal scale in females and 0.8 in males; tipped with 6-9 corneous spines arranged in a sub-symmetric pattern. Penultimate article heavily setose, about 0.30 of ultimate; antepenultimate sparsely setose, 0.7-0.8 length of ultimate. Exopod reaching middle of antepenultimate article; epipod present.
First pereopods (Fig. 2B ) equal, chelate, exceeding antennal scale by length of dactyl, tips corneous. Dactyl with bifid tip and slightly more than half length of palm; palm 2.6-3.2 times as long as wide. Antennal cleaning brushes present on carpus and propodus; carpus little more than twice as long as wide. Merus 4.3-5.1 times as long as wide; proximal flexor margin with 5-6 spinules. Distal flexor border of ischium with 7-8 spinules. Coxa with epipod.
Second pereopods chelate, tips of chelae corneous; dactyl 0.6-0.75 length of palm; palm 2.2-2.6 times longer than wide. Carpus usually with 7 segments, third from merus longest and Third pereopod (Fig. 2C ) dactyl with corneous bifid tip, preceded by 5-6 spines on flexor margin. Propodus 12-17 times as long as wide and 5-6 times longer than dactyl; flexor margin with about 45 spinules in two rows, spinules increasing in size and number distally. Carpus 5-6.5 times longer than wide. Merus with single strong distal spine on ventral margin; length of merus 7.5-9.5 times greater than width in females. Merus inflated and with dense comb of spinules on ventral margin in sexually mature males; length 5-6 times longer than width. Coxa with epipod.
Fourth and fifth pereopods similar to third in length and proportions, with spinules in adult males; pereopod 5 sometimes lacking distal spine on propodus; distolateral end of propodus of fifth pereopod of female with grooming brush.
Pleopods of females normal; exopods slightly longer than endopods. Endopod of first pleopod of male 3.8 times longer than wide; distal third abruptly narrowed and unarmed except for hooked setae at tip. Mesial margin of proximal two-thirds armed with 11 spinules, lateral margin with 17 long, plumose setae. Second pleopod of male with stout appendix masculina that is two thirds or more length of appendix interna, appendix masculina tipped with about 17 spinules, longest posteromesially.
Uropods with posterolateral margin pointed. Exopod about 3 times longer than wide and exceeding telson and endopod; lateral margin straight, ending with small lateral and larger movable spine. Endopod about 3.5 times longer than wide; exceeding telson.
Eggs oval, about 0.54 by 0.41 mm.
Color. Etymology.-Named in honor of the late T. H. Butler, for his many valuable contributions to our knowledge of Pacific coast decapods. The common name ''sponge eualid'' is suggested to reflect its specific habitat.
DISCUSSION
The status of Eualus pusiolus in the North Pacific has long been in question, because of discrepancies in morphology and a difference in habitat from those found in the Atlantic. Butler (1980) reported that E. pusiolus occurs inside the glass sponge Rhabdocalyptus dawsoni in British Columbia, yet in Europe and Eastern Canada it had been reported as free-living on sand, algae, clay, and calcareous substrates (Greve, 1963; Squires et al., 2000) . This confusion was due in part to the presence of at least three different species in the North Pacific that all keyed out to E. pusiolus. One of these, E. subtilis Carvacho and Olson, 1984, was recently reinstated as a valid species and is readily distinguished by the presence of multiple spines on the merus of the third pereopod, the absence of a suborbital spine, and the unusual, diminutive male (Jensen and Johnson, 1999) . The remaining two consist of a slender form, found in association with hexactinellid sponges and herein designated as E. butleri, and a much stouter free-living form that closely matches descriptions of E. pusiolus. When she discussed Pacific specimens of E. pusiolus, Rathbun (1904) noted that ''males grow to be as large and robust as the females'' with the ''outer maxilliped much longer than in the female.'' This contrasts with descriptions of E. pusiolus from the Atlantic. Greve (1963) reported no distinct differences between the sexes of E. pusiolus in Norway. Squires et al. (2000) , in a very large sampling effort (3500 specimens) of E. pusiolus in eastern Canada, found males were substantially smaller than females, reaching a maximum carapace length (cl) of only 2.8 mm, whereas females reached 4.2 mm.
All but one of 57 specimens of the stout form that I collected from the Pribilof Islands were females, ranging in size from 3.3 mm to 5.2 mm cl. The lone male measured only 2.3 mm and showed no signs of sexual dimorphism, nor did those I examined from Norway and Eastern Canada. Given the highly skewed sex ratio and sizes of animals in the Pribilof Island samples, it appears likely that the dredge used only retained the larger specimens, and that males in this population are also smaller than females. In contrast, male E. butleri attained slightly larger sizes than females (maximum 5.6 mm cl vs. 5.2 mm for males and females, respectively) and putative male E. pusiolus from the North Pacific had been reported to reach 5.8 mm in carapace length (Rathbun, 1904) .
Male E. butleri often appear substantially larger than females by virtue of their greatly elongated third maxillipeds. The ultimate segment alone of the third maxilliped can be up to 1.8 times the carapace length, whereas those of females (and E. pusiolus of both sexes) are typically 0.7-0.85 of the carapace length. Thus, it seems probable that Rathbun's (1904) mention of large male body size and elongate maxillipeds was based on specimens of E. butleri. Male Heptacarpus brevirostris (Dana, 1852) have similarly exaggerated, enlarged third maxillipeds that are used in intraspecific bouts with other males (personal observation). This type of sexual dimorphism and use of maxillipeds in agonistic encounters has also been reported in Rhynchocinetes typus H. MilneEdwards, 1837 (Correa et al., 2003) and likely reflects differences in the mating systems of E. butleri and E. pusiolus.
I am unable to discern any consistent morphological differences between the stout form from the northeastern Pacific and specimens of E. pusiolus from eastern Canada and Norway, and believe those in the Pacific should retain the name E. pusiolus. One character of E. pusiolus, a lateral, postrostral carina, is lacking in most of the Pribilof Island specimens; however, this feature is missing in some of the Atlantic specimens as well. This carina is not present in E. butleri. The difference between the relatively stout E. pusiolus and the more slender E. butleri is most apparent in the relative length of the last three pereopods, with the propodus of the third pereopod averaging 14.1 times as long as wide in E. butleri, compared to 8.3 times for E. pusiolus (Fig. 3) . The first article of the antennular peduncle is very elongate in E. butleri, with the stylocerite falling well short of the base of the distal, dorsolateral spine; in E. pusiolus, the stylocerite reaches at least to the base of the spine and usually much farther forward. Once again, Rathbun's description appears to match E. butleri, as she wrote that the stylocerite was only ''two thirds as long as (the) first segment'' (Rathbun, 1904 ). The figure in Butler (1980) also shows the same elongate antennular peduncle, which contrasts sharply Fig. 3 . Proportion of length to width of the propodus of the third pereopod of male and female Eualus butleri, compared to E. pusiolus from eastern Canada, Norway, and the Bering Sea.
with illustrations of E. pusiolus from the Atlantic (e.g., Squires, 1990) .
Although both species have very short rostrums and there is considerable overlap in form, E. butleri tends to have more dorsal and ventral spines. Of 96 E. pusiolus examined, 24.5% had four dorsal spines and only 6.6% had a ventral spine on the rostrum; in contrast, 83% of the E. butleri had four or more dorsal spines and 65% had at least one ventral spine (n ¼ 111).
The dense comb of small spinules on the ventral margins of pereopods 3-5 of male E. butleri is another feature that distinguishes it from E. pusiolus, and is similar to those described for E. cranchii (Leach, 1817), E. occultus (Lebour, 1936) , and E. drachi Noël, 1978 , although in the latter two species they are not present on the last pereopod (Udekem d' Acoz and Wirtz, 2002) . These structures may aid in grasping the female during mating. A male specimen that was held in captivity developed spinules during the same period that females in the tank were developing ovaries, and the male lost them at some point after mating. This suggests that males may have transitory sexual changes in morphology (similar to Form I of cambarid crayfish), but this clearly requires further study.
Because there have been a number of changes in our knowledge of the species of Eualus since the publication of a world-wide key to the genus (Noël, 1978 ) and Wicksten's (1990) 
